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1.3 May 96
MEMORANDUM FOR.: lIRE (Mr Rice)

FROM: ERC iMs SmitlnTowosendl

SUBJECT: Draft Work Plan.. Draft Quality Assurance Project Plan, vol II, and Draft Site Health and
Safet Plan S te ChM icter riou of f3a Os tum 1' al a Stati ott 1tJ Joint Ru ,c Ban.
Carswell Field, TX, April 1996, piepaed be IT Corporation. Knoxville. TN (ERC Log 353)

I have reviewed the above reiercreed. documents íiom the staudpo;nt of risk assessment. and have
U e loll us m, C flilik uts I t\ ud not nn/ m inc QuahIc \' Proanim Plan rJatur ii '9ct. thealls to
risk assessment, In the Draft \Vork I>ian risk assessment was addressed m one paragraph at the end of the
document. It is apparent that. risk assessment is an afterthought in this \Vork Plan. Thisis a fatal flaw,
smee the results of the ask assessment should he. the primary supporting rationale for performmg any
followon remediation. Remechation performed without k:uownig if risk to human health and/or the
environment exists, or that the roposed remedy will alleviate it, iS a potential waste of money. In addition.
all site assessment activities should he undertaken with a conceptual site model for human health amid
environmental risk. in mmd The conceptual site model should guide the investigation from beginning to
end it defines the potential problem. is the rnechamsrn through winch data. gaps are identified., and is the
basis for determining whether the iemediation undertaken has been sueeessftui or not. The Work Plan
should be largely' rewntten to meorpora.le a conceptual site model reflecting what is already' known about
the site from previous investigations by other contractors, and presenting the approach to risk, assessment
which will define data gaps and clean lip levels.

'There is nothing specifically relatin to risk assessment in the Draft Health and. Safety Plan
However, my review for completeness and continuity reveals sonic deficiencies which are included in the
attached table of comments. The dellereneies in the Draft Health and. Safety Plan are not show stoppers,
and can easily Irs corrected b' the contractor.

BARi'lARp. SMiTHTOWNS.END, GMl3
fins ironmue.ntai Serennsi, ERG

l)r 'Vilhiaui Sweet:
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BROOKS Affi FORCEBASEIIF:XAS

April R 1996
MEMORANDUM FOR ERR

AEFLIOION: Clerics Rwe

PROM: FEC lEer Peehies

SUBJECT: Draft \Vork Plan. LUcId Sampling Plan. Health and Safew Plan and Quality
r m eu I in '4ao I <rth \ 1mm kat has 6arv JI

'Texas, Aped 1996. Prepared Fi IT :ertx'atiou

• I have eviewcd the abcae referenced documents and have the lolloweng comments
eoncermung irvdrology.

a. General eomtnents:

I have revtewed the Work Plan anti Field Samui.thng Plan. Both plans are adequate. Ihave
some speeiiie comments on the lUcid. Sampling Plan whmch ate given below.

6. Soecrtme comments.

Seeuoe 3.3.1 Soit Coring , Sod Roving, and Momtonng Well Locations.

The soil eormgs 3(151' 1 thtou.gh t3GST5 ue not shown to Figure32 as mtheated ma the
text

The sect!ou states that two saorpie.s will he collected from each borehole which will then be
converted to monitormug wells ano areshown n l3gate 3.2. These horehoies are not shown
to tInsfigure. Correct this error

include em ncerint a water tabte!pteiometrtc sarface contour at this section so that the
placement of u idown grarheut welts can be evaluated.

Section :t. 3.2 l'krizontsd Conchiit Assessment

'l"ranseet 7 ts not shown in Fie:ure 3 2 as indicated m the teat. Cortect this error lanes
RGSL 101 aud t3GSLi03 are not slicmn on Ficuxe 33 as indicated in thetext. Correct this
error.

Section 3 4. I Sods.

IT stares that natural latEolog could rosette a prefere:otiai pathway. Dellne what inhologmes
will quahfy as preferential pathways and hew the extent and direction of a pathway will be
determined.
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Page 2
Charles Rice
May { 0, 9%

Sectior 3 2 Urowklwe!'

Text cci Page 7 states that gwandw;akr samples will be anaived for 1MB and PAR These
are not shown m 'Fable 34 nader the cxthma ;eaded 1st Sampling Expan this
discrepancy.

2. 1 apprecia: the opportunity to res.'ew tks docmnt, It yen have any quesUous exit I can be
oF zmv V'arth&' assistance. pkascxyntact me at •1•%83.

Let inc hmw fou have. qstions,

Rogci Peebcs
PRO:
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DEPARTMENT OP THE AIR FORCE
u}ynrxAchacu3R Ala FORCF CENEIER FOR. ENVIRONMENTAL EXCELLENCE

L OY J UI bil U >,S

IIAEMORANDL\I FOR. ERR
ATTENTION: Mr. C. Rice

23 APR 1996

FROM: lIRE (Or. ES Berrran)

SUBJECT. DRAFT WORK PLAN,
SAMPLI NO & ANALYSIS PLAN (QAPP),
FIELD SAMPlING PLAN, AND
Ill U W&S\J±V{P1
B \EF St RUf F SI A HON & h\SL G'\S STATIUN
CARSWEI.:L APR
APRIL 1996
ERC 11355)

CONTRACTOR.. IT CORPORATION.

ER.C Engineering has performed the requested review on the subject documents.
Comments are as followy

\Vork Plan

Figure 2 1 needs to slmw/ highlight the areassurrounding Carswell APR more
dearly it would he helpful it' this map wasn COOf.

2.. Subsection 2.3.1 (Base Service Station Site History) appears to be out of place
with respect with the remaining sections within SectLon 2.3 Since the remaining
hhseuon i S Ui r -' u t geu a] bNe gLlO3\ hydiogeoloas it i's
e nmmt dcc tn u th H cs n med \t 5r Con 2 2 hiLh also u ti LCflLI '1

base terrain arid, water charactenstcs.

3. Subsection 2.3.4.

A, What he depth to groundwater at the Base Service Station and Base.
Gas Station?
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B. What are the depths of the current rnonuonng wells (MW—4 through
MWI 2) at the Base Service Station2

C. What are the depths of the recovery wells, SAy—] and SAV—2, at the
Base Sen'iee Station?

4 Subsection 3.2.2.2. Are the proposed two sampling events (one at well
installation and the other $ months later), from the newly installed monItoring wells
at the Base (las Ststion, gorng to provide sufficient knowledge on the amount of
free product at this site? Subsections 3. 1. 1 .2 and 3.1. 1 .5 both state that the
amount of free product detected at other sites at Carswell AEB vanes seasonally.
Also. during which se.ason(s is(are) the proposed sampling to occur?

No engineering coirirnents

ielc..p.,ggfn.ft$.P)

The FSP does not cover sanrphng at the Base Service Station. Isn't there going
to sampling at this location too<

2. Subsecuon3.4.2. Same question as tiP, under the Work Plan.

No engineenn.g comments.

11" you have any questions.. piease feel dee to contact me at 4-4171

Dr. ES. Berman
Chemical Engineer
Consulting Operation.s Division

Ei.'RC. Eagiucerng Concurrenci

Nh. C \"



FINAL
FIELD SAMPLING PLAN

For
Site Characterization of Base Gas Station

Ypiurna1. of the Sampling and Analysis Plan

for
Naval Air Station Fort Worth

Fort Worth, Texas
RevSion 1, Juy 1996

Approved:

Approved:

Approved:
TNRCC

Date

Date

Date

Approved:
AFCEE Team Chet

Date

F4 I 624-944)804 7-0 32



FInal

Field Sampling Plan
Remedial Investigation Base Gas Station

Naval Air Station Fort Worth
Joint Reserve Base, Carswell Field

Fort Worth, Texas
Facility ID No 009696

Prepared for:

Air Force Center for Environmental Excellence
Brooks Air Force Bases Texas
Contract No. F41 62444-04047

Delivery Order No. 0032

Prepared by:

IT Corporation
312 Directors Drive

Knoxville, Tennessee 37923

Project No, 765725
Revision I

July 1996

Ai 98008



NAS Sce Worth FSP
Revison

ZcYth98009

Tables of Contents ________ _______________

Page

Listofhgures......... ,,....iv
List of V

1 .0

2,0 Project Background 1

2.1 The U.S. Air Force Installation .R.estotation Program .......I
2.2 Project Purpose and Scope 2

2.3 Project Site Description 3

24 Project Site Contanunation History 4

31) Project Scope and Objectives.. I

3,1 Objectives I

3.2 Sample Analysts Summary 2

3.3 held Acuvtties 2

3.3.1 Soil Couns.. Soil Boring, and Mordtorrng Well Locations 2

3.3.2 Horizontal Conduit Assessment 4

3.3.3 Surface. Water 5

3.4 Sampling Frequency and Anahses. 6

3.4.i Soils 6

3.4.2 Groundwater 6

3.4:3 SurfaceWater 7

4.0 Project Organization and Responsibili',y ... . . . I
5:0 Field Operatrons I

5.1 Geologic Standards 1

5.2 Sire Reconnaissance. Preparation. and Restoration Procedures 2

5.. 3 Cieophvsicai Surveys 3

5 4 atul C Sflçty\ 3

5.5 Borehole Drilling, Lirhologic Sampling, Lngging. and Abandonment. 3

N,F:\i>RO5EcTsrCtE\C:Ar13.tnJ.stsJttiV,.UV1/519N tO:UC: AMrXt?Ns



FY55 Fort Worth FSP

,
Jthv 99& c'OsO
Peo of vOl

Tables of Contents (contmuedy _______________________

Page

5.5.1 SoiiBoring,s . .3

5.5.2 Soil Probe Cormats 4
5. 5.3 Plugging and Abandonment ... .5

.5.6 Monitoring Wells ...6

5.6.1 installation 6

5.6.2 Well/Pieromemr Completion Diagrams 7

5.7 Monitorina Veii D'elOrB1ien,t . 8

5.8 Abandoning Monitoring Wells 8

5.9 AquiferTests .. .. 9

5.10 TestPit Excavation .. 9
SAT Survevine .. ....... . 9

5.12 Equipment Decontuninarion .. . 9

.5.12.1 onsarnpling Equipment.. 9

SAL? SampimgEqupment 10

5.13 Waste Handling 11

5.14 Hydrogeological Conceptual Model 11

6.0 EnvIronmental Sampling I

6. 1 Groundwater Sampling I

6.1. 1 Water Level Measurement 2

6.1 .2 Gioundwater Sample Collection 3

6.2 Subsurface Soil Sampling 4
6,2. 1 Soil Boring Sarnoling Procedure 4

6.2.2. Subsurface 'oil (çjr Sampling Piocedures .6

6.2.3 Uoru.ontal Conduit Soil Probe Sampling Procedures 7

6.3 Surface Soil Samplina . ....... 8

6.4 Surface Water Sornling... ..

6.5 Sediment Samplmg 9

12:ROCTS,WCEE\CAi2W\aEv.:v7ia½ ;:CC AMi'amNv



NAS Fort Worth FSP

98O1i
iwy 199o

Fae th of

Tables of Contents rntThueW _______________________

Page

Cd Sol Gas Samiing 9
6.7 ln.dooi Air Samnrl1n . 9

6,8 Samping Ftandiir:g 9
6.8.1 Sample Containers 9

6.&2 Sample Volumes, Container Ts'pes. and Preservation Requirements ..10

6.83 Sainole QAJQC Reouirements . 10

7.0 Field Measurements 1

7.1 Paraineter I

L.2 Equipment CaLibration and Quality Control I

73 Equipment Maintenance and Decontamination.... I

7.4 FIeld Monitoriny Measurements ... . I
7.4,1 Groundwater 1.,evei Measurements .1

7.4.2 floating Hydrocarbon Measurements 2

7.4.3 Groundwater Diselatree Measurements 2

7.5 Field Performance and System Audits 2

8.0 Record Keeping

AM5XSN1.



NA5to5t Worth 55?

Page of viü

List of Tables___ _________________________________

Number Title FollOws Page

3 I SampkAnalvsis Sununary 3-2

31 Fidd Activities Summary

3-3 Sampling Objectives and Analyses for Soil Samples at the Base Gas
Station 3-6

3-4 Sampling Objectives. Frequency. and Analyses for Ground Water at
the Base Gas Station 3-7

3-5 Sampling Obieclives., Frequency, and Analyses for Surface Water

6-I {i"O Methods

List of Figures .
Number Title Follows Page

2-I Site Location Msn 2-3

2-2 Area Iu.cation Map 2-3

3—i Locahon of C.orings at Monitoring Webs at Base Gas Station 3-2

3-2 Utility Line. Layout in Ama of Base Gas Station and Base Servke Station 3-4

3-3 Hortzont.aI Conthrd Soil Probe Locations 3-4

3-4 Location of Previous Sheen in Triniis' River 3-5

3—i Surface Water Sampling Locations 3-5

4-i Froje.ct Organisation 4-1

5—i Litholor'ic Patterns for fliustratron S- I

5--I Momtormg Web ie.sian 5-6

AM rxssc



NESS Foe Worth FSP' 29801a
' c

List of Acronym& ...... . . .__
.A.A ;rtoimc absorouon

AFCEF Air Force Ceiner Ca Environmental Excellence

API American Petrokum Insdrute

AItAR. applicable or relcvant and. appropri ate requirement

AST ahovegiound storage tanks

.ASTM American Society for Testing and. Materials

bgs beow giound surface

Br bromide

BTFX bcnrene, toluene, ethy benrene. and arlene

degrees Celsius

CAB cellulose acetate butyrate

cERCLA CornpreherCvc Eio roe rnemal F espouse, Compensation, and Liability

Act

(TR Code of Federal Regulation

chloride

cmisec centimeters per second

(X)C charn of custod

COB contiacung officer rer.resentauvc

CPT cone penetrornetei

DERP Defense Fnvironmentid Restoration Program

DEQPPM Defense. Environmental Quali ut Progani Policy Memorandum

DCI) Department. of Defense

DOT Department oI'lransportaflon
DNAPL dense n.onaqueous ihase liquid

1)90 Data Quality Obiectiye

BC electrical conductivity

11DB ethylene dibroniide

EPA Environruental Protection Agency

KNr-:\r'n,olEcT5tsFcEn<c.tyE532\Fsi.REv cyy;



NAS Fort Worth NSF
ReviAoo:
iuy596 298014
fage V! O vux

List of Acronyms (Continue.________________
F fluonoc

FUTJ flar.ne iom;caton detector

FSP Field Sampling ELm

g gammas

p/caY prams per cubic cemimete.r

G glass
(WR ground penetrating radar

lISP Health and Safety Plan

H2S04 sulfuric acid

11am book .iiandhookthr the installation Restoration Program (IRP).Ren.ediai
investjatjon and Feasibility Studies (RUES), September 1993

RU hydroehiorc acid
nitric. mid

HSA hol low-stem auger

LAW in accordance with

183? inscallauon Restoration Program

IRPIIMS installation Restoration Program Inilirmation Management System

ii 11 Corporatnu

lb/gal iotiricl.s per alion
LNAP.L, light nonaclucous phase liquid

mg/kg milligrams per kilogram

mgik milligrams per liter

ink milliliter
lITRE methyl tertiary hutyl ether
NAS Fort Worth Naval Air Station Port Worth

sodiwn ffiiosulfate

NC!' National Conungencx Plan

NOj niftite

NOk nitrate

OR caitside diameter

KNP:\FRc3T.iCrsAr-c'rJi\cAmB31)JSrJiavrk7/S;951; j5



List of Acronyms (CorWnued

OSHA Occupational safety and Heahh.Adminiswntion

OVA organic vapor analyzer
P noiyethyicue

PAl-I poiy.nueiear aromatic irvdrocad>on

PC:B uoivchlorina.ed biphenyl

PET txiyetirviene tereplithalate
PIE) ohototonmanon detector

FOCI phosphate
PPE oersonal protective equipment

tx>ivvinvl chloride

qualtty assurance

QAPP asaurance project plan

QC quality control

RCRA Resource. Conservation and Recomers' Act

RI/ES remedial investigation/feasthility study

SAP Sanpiins and Analysis Plan

SARA Soperfund Amendments and Reauthorization Act

SO4 sulfate

SOW statement of work

SP spontaneous potential
T Caluornia brass

TDS total dissolved. solids

TIC tentatively identified compound

TMB trimethyl benrene

TPH total petroleum hydrocarbons
TN.RCC Texas Natural Resource Conservation Commission

flYC Texas Water Commission

USCS lJniiied Soil Classification System

OOO

NASFoc Worth F
I

Ju!y 19%
Pa2,c vot iii 29-S015:;



List of Acronyms (ContThtie..

USGS U.S. G'o1ogica1 Sn'
LIST underground sorage ank

\jQç volatile organic compound

ViP work plan

AM)rx,1/NE

NAS Non Worth FSP

9SO16
Pa?e vh o nh



NAS Fec Worth F5P
Revsea
Mv {996 t/' Q%2n4
Page tefi

P reface ____ ____ _____ ____

This field sampling plan FSP) prepared b ir Corporation isior site characterization of the

Base Gas Station. Naval Air Station tNAS) Fort Worth Joint Reserve Base, Carsweii Field,

Texas iNkS Fort Worth):. The location of NAS Port Worth and the Base Gas Stationare shown

on Figures i and 2 2.

The FliP is Part I of the. sampling and analysis plan tSAPt. The quality assurance project ptan

(QAPPI is Part 2. The FliP includes sample locations, sampling fre.uuency, and analytical

methods, also, a detailed descript inn of the field me.thods and. a detailed description of the

analytical methods.

Work under this FSP will include investigation o.f potentially contaminated soil and groundwater

at the Base Gas Station. potential contaminant migration pathways between the Base Gas Station

and Base ServiceS tation, and surface water fuebrelated contamination in the TrinityRiver

immediately east of the. Base Service Station.

Appendx A contains a list of personnel who will he responsible for complettng this work.

A schedule for the performance of the site characterization is also included as part of Appendix.

A. The. field effort will begin in July i996 and be completed in November 1996.

K ;45M F
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tO Introduction

This Field Sampling Plan is br site charaeteriraU.on of the Base Gas StatIon, Naval Air Station

(NAS) Fort Worth Joint Reserve Base. Carswell Field, Texas (NAB Fort Worth). The location of

NAS Fort Worth and the Base Gas Station are shown on Figures 21 and 2-2.

The FSP presents, in specific terms, the requirements anU procedures for conducting field

operations and investigations. This projec.tspe .ific FBI> has. been prepared to ensure (i) the data

quality objectives specmed for this project are met, (dj the field sampling protocols are

documented and reviewed in a consistent rnanier. and 1) the data collected are scientifically

valid and defensible. This sito'specific FSF and the quality assurance project plan (Q.APP),shall

constitute, by definition, a sampiir:g and analysis plan (SAP).

The National Contingency Plan (NC?) specifies circumstances wider which an FSP is necessary

for Comprehensive Envirommnmental Response, Compensation, and Liability Act (CERCLA)

response actions. For cleanup actions at the remedia.i investmgauon!feasthihty study (RIJFS)

stage. the NC requires lead agents to develon SAPs that provide a process for obtaining data of

sufficient quality and cuantity to satisfy data needs. Such SAPs must include an FBI' (Title 40

Code. of Federal Regulations CFR Part 300.430 [b]fS][iil).

Guidelines followed in the. preparation of this elan. arc set out in the: Data Qwdity Objectives

Process ti,r Supeifhnd. late cmi Final Guidance EP.A, 1(03). This PSI> is to be used in

. or'un on , th t c W r1 F'a Q4PP, axt LI a!0 r<. Plan mi ne4qiations at NAS

Fort \v orth.

This FBI> is. required. reading fcc all staff partiespating in the work effort. The PS? shall he in the

possession of the field teams collecting the samples. All contractors and subcontractors shall be

required to comply with the procedures documented in this PS?, Which are applicable to their

respective Statement of Works (SOW). This svmll assure that they maintain comnpaiahiiity and

representativeness of the collected and generated data, In all irtst.ances where 'contractor" is

specified this will mean "IT Suhcontmaets executed durmng the production of this work will he

FNE



N\S Fort Worth F5P

Pige 2 or 2

identified as partof the project reporting and the applicable requirements of this FSP will be

communicated to their personneL

Controlled distribution of the FSP shall he irnpe.mented by the prime contractor to ensure the

current approved version is being used . A sequential nuirmering system sh,all he used to identify

controHed copies of the FSP, Controlled copies shall be provided to applicable AirForce

managers, regulatory agencies, remedial project managers, project managers, and quality
assurance (QAI coordinators, 'Whenever Air Force revisions are made or addenda added to the

PSI', a document control system shallbe put into place to ensure (.1 ) all parties holding a
controlled copy of the PSI' shall receive the teviaionsladdenda and (2) outdated material is

removed from circulation. 'the document contro systemdoes not preclude making and using

copies of the PSI': however, the holders ofcontrolled copies are responsible for distributing
additional material to update any copies withiu their organizations. The distribution list. for

controlled copies shall he. maintained by the contractor.

P:PRC?)EctsAFcc\55t'R5V,,O\7rt?9m:u AM)
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2 0 ProJect Back9round

2.1 The LLS. Air Force installation Restoration Program
The obiective of the (1,5, Air Force Installation Restoration Program (IRP) is to assess past

hazardous waste disposal and spill sites. at U.S. Air Force installation.s and to develop remedial

actions consistent with the NC> ibr sites that pose a threat to human health and welfare or the

environment. This section presents information on the program origma, objectives, and

organization.

The 1976 Resource Conservation and Recovery Act (RCRA) isone of the prtmary federal laws

governing thr. drsposai of hazardous wastes. Sections 6001 and 6003 of RCRA require federal

agencies to comply with local and state environmental regulations and provide information to the.

EPA concerning past disposal practices at frderal sites. RCRA Section 3012 requires state

agencies to inventory past hazardous waste disposal sites and provide information to the EPA

concerning those sites.

in 1.980, Congress enacted CERCLA (Superfundt CERCLA outlines the responsibility for

identifsing and remediatrng contaminated sites'in the United States and its possessions. The

CERCLA lealsiation identifies the EPA as the primary policy and enforcement agen .cy regarding,

contaminated sites,

The 1986 Superfund Amendments and Reauthorization Act (SA.RAj extends the requirements of

CERCLA and modifies CERCI.:A with respect to goals fbr remediation and the steps that lead to

the selection of a remedial process. Under S AR.A, technologies that provide permanent removal

or destruction of a contaminant are preferable to action that only contains or isolates the

contarinnant. SARA also provides for greater intcractton with publmc and state agencies and

extends the EPA's role in evaluating health risks associated with contamination. Under SARA,

early determination of Applicable or Relevant and Apr1ropriate Requirements (ARAR) is

required. and the consideration of potential ren'3e. tanon alternatives is reconunended at the

initiation of' an RI/ES, SARA is the primary legislation governing remedial action at past

hazardous waste disposal sites,

P:\PRC5cIsAFCite&i2tP5Fr}t5v.O\.s5ctt,r)7ftJ9(5I O'.OAS'tt 11/Nt
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Executive Order 1280, adopted in 1987, gave vtuioustederai agencies. including the

Department of Defense (DOD), the responsibility to act as lead agencies for conducting

investigations and irnpiemenflng rc.niediation efibrr.s when they are the sole o.r cocontributor to

contaminaho.n. on or off their properties.

To ensure compliance with CEECLA, its regulations. and Executive Order I 2580, the .00.0

developed, the !RP, under the Defense Environmental Restoration Program (DERP), to identify

potentially contaminated sites, investigate these sites, and evaluate and select remedial actions

for potentially contaminated facilities. The DOD issued the Defense Environmental Quality

Program Policy Memorandum (DEQPPM) 806 regarding the [RE program in. June 1980, and

implemented the policies outlined in this memorandum in December 1980. The NCP was issued

by EPA in 1980 to provide guidance on a process by which (1) contaminant release could be

reported, (2) contammation could be identified and quaatfied, and (3) remedial actions could he

selected. The NC!> describes the responsibility of federal and state governments and those

responsible for contaminant releases.

The DOD formally revised and exnanded the existing IRE directives and amplified al previous

directives and memoranda concerning the IRE through DEQPPM 8 15, dated December 11,

1981. The memorandtnn was implemented by a fl Air Force message dated January 21, l982

The IRE is the. DODs lmr.nary rnechamsm for response action.s on 118. Air Force installations

affected by the provisions of SARA. in November 1986, in response to SARA and other EPA

interim guidance. the US. Air Force modified the IRE to provide for an RI/PS program. The IRP

was modified so that RI/ES studies could be conducted as parallel activities rather than serial

activities. The program now includes ARAR determinations, identification and screening of

technologies, and development of alternatives. The. IRE may include multiple field activities and

pilot studies prior to a detailed final analysis of alternatives. Over the years, requirements of the

IRE have been developed armd modified to ensure. that DOD compliance with federal laws. such

as RCRA, NUP, CERCLA. and SARA, can be met.

22 ProjectPurpose And Scope
The purpose and scope of the field, samlin at the Ease Gas Station are to:

• Characterize the nature armd extent of any soil and ,grou'ndwater fuels contarnmat.ion at the
former tank location.P AM fl/NE
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Characterize, the background and downgraciiant fuel contaminant levels.

Characterize the concentrations of any fuel coirtarninant present in the. soil between the
Base Gas Station and. the Base Service Station.

Determine if utility lines are acting as conduits for lateral migration cf contaniinants from
the. Base Gas Station.

# Document and characte.rir.e any seepage of fuels into the West Fork of the 'Trinity River.

Remove any free product encountered in .rnouitorina wells.

Acquire analytical data. needed to assess the potential success of in situ hiorernediation
and othe.r remedial technologies.

23 Project Site Description
NAS Fort Worth Joint Reserve Base is located ii northcentral Texas in Tarrant County, 8 mIles

west of downtown Fort Worth (Fieure 2.4). The base orooerty. totaling 2,555 acres, consists of

the main base and two, noncontiguous parcels. The main base comprises 2,264 acres and is

bordered by Lake Worth to the north, the West Fork of the. Trinity River and Westworth Village

to the east. Fort Worth to the northeast and southeast, White Settlement to the west and

southwest, and. AF Plant Ito the west. The area surrounding NAS Fort Worth is. mostly

suburban, ineludtng the residential areas of the cities of Fort Worth, Westworth Village, and

White Settlement, The base was home to Cat-swell Air Force Base prior to realignment to NAS

Fort Worth in 1991

The Base Gas Static ii occupied about 45,0(X) square feet on the northeast corner of Knights Lake

Road and Warehouse. Street at NAS Fort Worth tFigure 22).

The Base. Gas Station was originally constructed as a )li5 stahon. in the 1950s and had three

underground storage tanks lIST), Sometime in the lFdOs or .1 970s the fachiB! was con. .verted to

an ahoveground storage. tank (AFT) facility with fuel dispensing facilities. The facility was

active until 1989 when operations were ceased and the facility was left unused until 1994. in

February 1994, Metcalf and Eddy. under contrac.t to. A.ir Force Center for Environmental

Excellence (AFCEE), dismantled and tensoved. the ASTs and other associated equipment from

the former Base. Gas Station.
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The facility consisted of;

One i21)lXf-galion diesel fue' AST
he l2uD) tmuna 0 fjc1 4ol
One 6,O(XEgailon unleaded frel AST
Thie I2flO gall ienuu hid ds
Concrete. foundations for the. tanks
Above and b&ow trotin pipIng
Fuel dispensing isLnd
Miscellaneous structures such as oumphouse and filling area
Pencine and berms to contain spills.

The facility remained in operation until 1989. and was demolished in 1994.

£4 Project Site Contamination History
During the removal action of the A.STs and ancillary equipment at the Base Gas Stations it was

discovered that the soil might have been impacted at the. facility. Field screening and visual

oflservau.ons determined that areas might be inipacted with petroleum hydrocarbons. Soil

samples were collected from both surface locattons near site equipment as well as at depth from

test pits dust at two areas. One test pit was dug to 1 3 feet in depth near the center of the ASTs

near the tank foundations. Water appeared at I ftS Idet below surface with a strong odor and had

a product layer on the surface, The. second test pit was dug to a depth of 13 feet near the north

end of the site. Upon. reaching the. final excavation deom, the test pit began to fill with water that

had a croduct sheen (Met aif & Eddy 1994).

Thirteen soil samples and one waler sample were. collected from various areas of the Base Gas

Station. Elevated concentrattons of petroleum. hydrocarbons were detected in the surface soil

samples at the Knights Lake Road fuel island, the gasoline pumping unit closest to the fuel

island. and at equipment near the south end of the. site. Laboratory analysis indicated soil

concentrations ranged front nond.ctect to 23,000 milligrams per kg (mg/kg) for total petroleum

hydrocarbons. ('[PH) and from nondetect to 281 run/kg for total henzene. toluene, ethyl benzene,

and xyiene (BTEX). Subsurface soil samples indicated elevated concentrations of petroleum

hydrocarbons (maximum concentrations of '78 mg/kg total STEX and 2.3(X) mg/kg TPH) in Test

Pit Nod, located at the. A\S'rs Elevated concentrations of lead up to 180 mg/kg were detected at
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the Base Gas Station pumpins. unit from surface sot. samples. The groundwater sample collected
from test pit No. 1. indicated elevated concentrations of petroleum hydrocarbons.

In April 1992, a petroleum seep was noted along the west hankof the Trinity River about 500

feet downgradient of lihe Base Sen'ice Station, The petroleum seep was reported to the Texas

Water Commission (TWO, which tssued a Notice f Vtoiamon for the release to the river.

in September 1991, the Base Service Station liSTs were tested for integrity; three tanks failed the

integrity testing, TWC was notified and requested immediate removal of free product discovered

in monitor well Base Service Station B Gasoline sales were terminated at the Base Service

Station in the middle of S otember 1991.
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3O Project Scope and Objectives

3.1 Objectives
'fhe data quality objectives (DQCb for this FSP are specified in Section4.0 of the QAFP. The

DQOs for the investigation of the Base Gas Station will include both screening with definitive

confirmation and definitive, data. Screening will be used to select data points. Definitive data

will be collected to deternnne the level of fuehrelated contamination in soil and groundwater.

This was established to characterize the extent of any soil and groundwater fuels contamination

at the former tanh locatiom characterize the backaround and downgradient t'uel contaminant

levels in groundwater; determine if there has been fuel contaminant migration between the Base

Gas Station and the Base Service Station; determine if utility lines are. acting as conduits for

lateral migration of contaminants frot.n the Base Gas Station, and document and characterize any

seepage of fuels into the West. Fork. of the Trinity River.

The nuirther of samples and their location have been established to detect the presence of fuei

related contaminants and their concentrations at locations and depths at the Base Gas Station and

between the Base Gas Station and the Base Service Station. Field screening of data is of adequate

quality for determining the exact location for samples to he analyzed by the laboratory. This will

enable analyses to he completed that will characterize the vertical and lateral extent of

contamination, Laboratory versus field data will he used because it is these data that are

defensiNe. and can be used in ei:tablishing a reine.tiial action plait.

Monitormg well placement has been established so that wells will he upgradient and

dosngradient of the Base Gas Station and spaced at intervals to allow the lateral extent of a

plume to be determined. Laboratory data will he used in order to provide a reliable basis for the

Remedial Action Plan. Field data will be collected on certain parameters to determine if natural

attenuation viable, remedial action ahe.rnative,

The number and location of the surface water sample locations were established to peimit the

comparison of contaminant concentrations so that the source location and volume can he

P:\PRO,3fCTS'AFc'Et'CI,3)t FINE
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estimated. This will permit projection of the onarn of the fuel source and a determination if it

originates from the Base Gas Station area.

She maps showing the locations and types of sampling arc. included in Section 3.3. 1

3.2 Sample Analysis Summary
The. summary of the samples that will he collected and analyzed to obtain the data specified in

the preceding section is shown in Table I

3.3 Field Activities
Table 3-2 summ izes the field activities that will be completed during the investigation at the

Base Gas Station.

3.2.1 Soil Coring, Soil Boring, and Monitoring Well Locations
Soil corings will be installed along transects BUST I through BUSTS (Figure 3—i), by

Geoprohe® soil probe method.. and sampled to the top of the saturated zone. Soil borings will be

located, at seven locations (BGSMWOI through IBGSMWU7) as. shown in Figure 3—.] and drilled

with an auger rig to refusal (top of Walnut rornrauon:i. Each boring will be. continuously sampled

and samples will he retained for analysis from the saturated zone and at the depth with the

highest indication of contaminants (photoi.onization detector [Pitt] readings, visual staining).

Two samples wit! be collected from each borehole. They will then be installed as monitoring

wells (Figure 3—I).

Coring locations BUSTIQI, BGST2OI. BGST3OI, BGST4OI, and BGST5O1 ,.from which

samples will he taken for analysis, will be along transects BGSTi through BGST5. They are

positIoned at the. pecphery of the tank. area and will measure the extent of lateral contamination.

The initial starting, point for coring at each transect will be at the point that is furthermost along

the transect lines shown in Figure 3-i. Field screening will then be used to detenrnne if there is a

presence of contamination at the location. if there i5 none the next coring will be completed

close.r to the cen.te.r of the. Base Gas Station area. The exact position will be field determined hut

usually he no more than 25 feet from the initial coring. i.f contamination is detected by field

screening the next coring will he located further away. The exact locations for laboratory sample

3 Nr
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Tabie 34

fleki Actvfties Summary
Base Gas Station Fieki Sampflog Pan

NAB Fort Worth
Project No. 765725

Nct I

1. i(: Fk 3 3:
___________________ SoU Probes (Une2) FV. 3-3

GS Soil Probes (Une 3) F. 34 (1

3GS Soil Probes (Lk*e 4 flq. 3-3 3

BG3 Protes c1ne :- "r 4

30! Fobe ira:-E;?
II 1..!o !!!

Monaonng \k Fn
So Probe Ccwsnqs d
necfl a 5 ocVont,

Suric-e '2e Y4n-oe I .1

ro. c2:y

Number

3

Note:
(1) All seven wil be converted to moMorng weUs,
(2) Geotecflnca anSyses wW na taksn from BGSMWO2 and E$GSMWO4 borThg
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collection will he determined after transects (BGSTI, BGST2, etc.) of 2 to 4 corings along each

transect have beer completed.

One o.f the boring; locations BGSMWO1. will be aned to characterize the presumed background

conditions. Locations BGSMWQ2.. BGS'MWQS. and BGSMWO4 are near the location of the

removed tanks. and equipment and are expected to measure the highest levels of soil

contamination. Monitoring wells BCiSMWO2, BCiSlvIWO3, and BGSMWO4 will he installed in

areas of sai ifi.cant soil eonuumnauon or LNAPL on Transect 6 (BGST6), spaced "on centers"

for future use in rernediation. Corings BGST1OI, BGST2OI, 8051 301. BGST4O1, and

BGSTSOI represent the coring selected for laboratory analysis of fiekl sanrpks. The specific

core selected will be based on held screening data and will he the "uncontaminated" (as

determined by field, data) coring nearest the former tank locations.

BGSMWO7 is positioned east uf tne former tank location and will measure migration in the

downgradient direction. BOSMWO5 and. B GSMWO6 are located to intercept contaminants

migrating toward the Base Service. Station. These locations will he used, in conjunction with the

horizontal conduit investigation, to assess if contaminants from the B ase Gas Station are

migrating, toward the Base Service Station, whether via a natural or manmade pathway.

All soil samples will be analyzed for ETEX, IkE, and PAIl, as called for by the TNRCC

"Guidance for RiskBased Assessments at LPST Sires in Texas" (TNRCC., 1995), and also for

lead due to the possible storage of leaded tIrels. The guidance calls for BTEX. and 'I'PH analyses

at gasoline sites and ETEX, FAR, and TPH analyses at diesel; jet fuels; and Nos. 1, 2, and 4 fuel

oils. 'VOCs will he contrnuously monitored in the borehole. with a Pit).

Iwo ot the sod borings for mnurritoring wells at the Base Gas Station, BGSMWO2 and

BGSMWO4, will also be. use.d to obtain rreotechrucal data in support of remedial design. These.

borings are planned thr the area of greatest fuel contamination. Samples from these. borings will

be a.nalyze.d for dry hulk density, effective porosity. fraction organic carbon. intrinsic

permeability, and water content, in addition to the chemical analyses.
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322 Horizontal Conduit Assessment
There are five utility lines that are planned for investieaiion. The lines, shown on Figure 3-2, are:

Line 1: 1 2—inch sanitary sewer line that drains from west to east along south
portion ot site.

# line 2: '24—inch concrete culvert that drains ditch on north portLon of site into Line

Line 3: 5-foot by 4-foot storm sewer of unknown construction, that drains from
west to east across Jennings Drive from the site.

• ILtne 4: S inch waier supply line, Ihat runs east-west north of Line 3.

Line. 5: Sanitai-v sewer of unknown sire, that drains front west to east just north of
Lint

After the utility lines have been "cleared" and staked approximately 30 soil cores will he

ccdlected along five utility lines (Lines I — 5) and Transect 7 (Figure 3-3) to determnjne if the

utility hues are acting: as a horizontal conduit to contaminant migration or if a natural conduit

exists between the. Base Gas Station and the Base Service Station. A Geoprohe® soil probe rig

will be used to collect the. continuous cores from the surface to the estimated invert elevation of

the sewer or other utility line. The. probes will he located as close to the buried lines as possible

without unreasonable risk of puricturinc the line as determined by the accuracy of the utility line

field location.

Saninie locations are. shown on Figure 3-3. Generally, the locations. are posittoned 100 feet apart,

although closer spacing is planned at the' junction or Lines 2 and 3. Tre first samples on Lines I

(L'iOi) and 3 (L301 are posittoned to assess the presence of fuels that may be introduced from

elsewhere (upgradienO on the line.

Transect 7 is positioned to cross any east-west trencnng, naturally occurring transnmissive zones

such as gavel beds, Soil cores along Transect 7 are spaced approximately 25 feet apart and

cores'il be collected to bedrock (refusal), The obiective of these samples is to determine if

FUSE
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such a natural pathway exists between the. Base (las StatIon and the Base Service Station by

examining the hthoiogy.

The investigation plan is based on utility plans because as-built drawings are not available. The

lines and coring locations will he confirmed in the field. Base personnel will clear all of the

coring locations with regard. to known utilities and. other obstructions. IT will further clear the

locations for buned electrical utility lines.

Other utility lines in the area e..g.. underground electrical conduits and gas lines) are believed to

he above the west saturated zone and are n.ot likely to he of significant diameter t6 inches or

less). Accordingly, they are presumed to not be a potential horizontal pathway of any

significance and will not be investigated.

322 Surface Water
The West Fork of the Trinity River w ill he sampled soon after a rain event if fuel seepage into

the river is observed in the. river downgradient of the Base (las Station and Base Service Station.

Such a discharge would be evidenced hr a vIsible sheen on the water surface. The approximate

location of the previous sheen is shown on-i Figure 3-4.. it.is assumed that any additional seepage

would. also be iocate.d in that area. if no sheen is observed, no sampling will occur and the river

will again be moritored during the next rain event for a evidence of fuel seepage.

Foun samples will he collected, all from the hank as shown on Figure 3—5. One sample will be

collected well upstream of the sheen. to define background conditions; one sample will be

collected at the apparent origin of the sheen to define, the highest contaminant concentrations:

one sample will he taken just within the downstream edge of the sheen to determine the area of

the plume; and the last sample will he collected either at the fan hank or just outside the

downstream edge of the. sheen, depending on the configuration of the sheen, to further define the

area. of the plume. All sarnpie.s will be collected at the. water surface.

ccc crnsrevro: \ . nncn n;.e;71sncn
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34 Sampling Frequency and Analyses

34.1 Soils
Soil sampes from the immediate vicinity of the Base. Gas Station tFigure 3i ) will be used. to

characterize the site. These soil cores. and borings. will be screened in the field with. a PLO and

\'isualiy examined by the Field. Geologist for ndicattons of contaminations (eg, discoloration).

Two samples from each core or horiust.. one from the. top of the saturated zone and one from the

zone with the greatest apparent contamination based on the field screening. will be submitted for

laboratory analysis. These soil samples will he: analyzed for BTEX, TPH, and polycyclic

aromati.c hdroearbons. (FAX), as called for by the TNRCC Guidance for Risk—Eased

Assessments as LPST Sires La Texas tTNRCC, 1995;, and also for lead due to the storage of

leade.d fuels at the site. The sample soil objectives and anabises are summarized, in Table 3—3-

Two of the soil borings for rnon.i tortng wells at the. Base Gas Station, BGSMWO2 and

BGSMWO4. will also he used to obtain geotechnical data to support remedial design. These

borings rre planned ibm the area of greatest fuel contamination. Soil samples from these borings

will be analyzed. for dry hulk density., effective porosity, fraction organic carbon., intrinsic

perme.ahtlity, and water content, in. ad.d.ttion to the chemical analyses.

Th.e samples collected along utility lines as part of the horizontal conduit assessment will be used

to assess whether or not utility lines provide a preferential pathway forthe fuels. The cores will

he screened in the field in th.e same manner as the site. soil probe samples. One sample from the

utility hrie invert elevation and one siriniple from the.. depth of hig best apparent concentration will

fc submitted for labc- atory analysis. Those samples will he analyzed for BTEX and TPH.

Samples wmli not he submitted for laboratory anal' sis from Transect 7, which is designed to

identify lithology as discussed in Section 3.32., unless contaminants are. detected in the field

screeninrz. tip to two samples would then he taken., as determined in the field and submitted for

analyses of BTFX and IPX.

342 Groundwater
Groundwater samples will be used toass.css the migration of site contaminants, provide chemical

data for risk assessment, and to provide, data for remedial design. The wells will be sampled

.CA5O FSPRO'V n';s&o':,'sp?o -1
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twice, once after tnstailation and development, and once three months later. Iffree product is

encountered, it will be renioved with a oownhole LNAPL recover pump before sampling. The

samphng. and. analyses plan. for grovmdwaier samplinu is stated in Table 34.

Laboratory analysis of the initial givundwatersainpies will be for BTEX, TN-I, methyl tertiary

butyl ether (MTI3E), total dissolved solids (TDS). and PAM, as called for by the TNRCC

"Guidance for Risk--Based Assessments at LPST Sites in Texas' (TNRCC, 1995); tIn nitrate,

sulfate, and methane to facilitate cva;ua.uon of intrinsic bioremediation occurring at the site; and

for lead due to the possible storace of leaded fuels. Nitrate sulfate, methane, and TDS analyses

are not planned for the second sampling event.

Field analyses will be conducted during the firi:t sampling event for ferrous iron, sulfide. carbon

dioxide, dissolved oxygen, redox potentiul.. tempemture, conductivity. pH, and total volatiles (as

measured by a i>iD;, These analyses are to facilitate evaluation and assessment of the occurrence

of natural attenuation and the irnpiernentahilitv of in situ bioremediation technologies for the

groundwater. Temperature, conciuctivity, pH. dissolved oxygen, redox potential, and P11)

readings will be repe-ated for the second sampling.

3A3Surface Water
Surface water samples will he collected to confit n and characterize an observed fuel release into

the Trinity River. The samples will only be collected. if a. sheen is observed, indicating the

possible presence Of fuel. One such sampling event is planned. The samplingarid analyses for

surface water sarrrates is stated in. Table 35.

I he samples will be anaivzed for BTEX, I PH. PAI:is. and lead. No tietd analyses wrIt be

pertornied. The. sheen will he. documented by photographs andfield notes depicting the apparent

size, appearance. and contigmatton of the sheen. A search of the hank area for seeps will be

conducted and documented in the Field Activity l)uly Log (FADI..).

'v'ko.:1v\,FC:rECAFl2eSrv&n.'c)it96,7;r',;
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tO Project Organization and Responsibility

The Project Organization is established as shown in Figure4I. Responsibilities of the key

individuals are as specified in Section IC of the QAPP.

Subcontractors. Stiheontracts will be executed under thisproject for borehole. arid monitoring
well installation, installation nC soil probes, anafytical laboratory testing, and surveying These

have not been executed as of the issuance of this FSP but as they are these will be communicated

to the parties affected by their performance. The key personnel within each subcontractor's

organization will be identified.

P1/NE
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$40 Field Operations

Chapter 31) includes figures for all field investigations; the n.taps included in this section include

the maps with specific nve.su atson locations shown.

5.1 Geologic Standards
The lithologic descriptions fOr consolidated rn.ateials (ineous, metamorphic, and sedimentary

rocks) shall fOllow the standard mroi.essonal nomenclature lot Tennissen, Af., 1983, Nature of

Earth Materials, 2nd Edition, p. 2O434S), with special attention given to describing fractures,

nips, solutIon cavities and their fillings or coatings, and any other characteristics affecting

perrneabhtv. Colors shall he. designated hy the Munseil Color System.

'F he lithologic descriptions for unconsolidated materials soils (engineering usage] or deposits)

shall use the name of the predominant particle size feLt, malt, fine sand. etc.). The dimensions of

the predominant and secondary sizes shall he recorded using the metric system. The grain size

and name of the deposit shall be accompanied by the predominant mineral contenç accessory

minerals, color, particle angularity, and any other characteristics. The ciastic deposit descriptions
shall include, as a supplement, symbols of the Unified Soil Classification System USCS). Tht

color descriptions shall bc de5lgnat.ed by the Munseli Color System.

The sedimeruary', igneous, and metamorphic rocks and deposits shall be represented graphically

by the patterns shown in Fiaurc 1. Columnar sections, well and boring logs, well constniction

diagrams, cross sections, and threcalimensional 3• D diagrams shall use these patterns.

Suppicmentary patterns shall follow Swanson, If. G, 1981, Sample Examination Manual,

American Association of Petroleum Geologists, p IN 41 and 43. Geologic structure symbols

shall fOllow American Cf logical institute Data Slmers, 3d Edition, 1989. Sheets 3d through

The scale.s for maps, cross sections. or 3D diagrams shall he selected in accordance with the

geoioge and hydrologic comnplexits' of the area and the purposes of the illustrations.

Geophysical logs shall be i-un at a constant vertical scale. of 1 inch equals 20 feet. When

geophysical logs are

&N/':sRoC.:i's\ApctAFs.\E'Y.'lt,SEC)\i/s/ooeai ,O; Fl/NE
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superimposed on geologic ogs, cross sections, or 311) diagrams. the scales shall he the same. If

defining geological conthtions lequires other scales, additional logs at. those scales shall be

provided.

For orientation, the cross sections shall show the Northern end on the viewer's right. If the line

of cross seetton is predominantly East West, the Eastern end is on the right. Maps shall be

oriented, with North toward the top, unless the. shape of the area dictates otherwise Indicate

orientation with a North arrow.

£2 Site Reconnaissance, Preparation, and Restoration Procedures
Areas designated for intrusive sampling shall he suiveyed for the presence of underground

utilities. Uuhrv kications have been detennined using existing utility maps. These will be

updated in the liekl, are verified, using a hand-held, magnetometer or utility probe. Vehicle access

routes to sampling locations shall he determined prior to any field activity. Caution tape and

barricades will be used to delimit work areas.

A designated ciecontainmation area shall be provided for drilling rig,s and equipment.

The decontamination area shall be large enoug.h to allow storage of cleaned, equipment and

materials prior to use, as well as to stage drums of decontamination waste. The decontamination

area shall be lined with a heavy gauge plastic sheeting., and designed with a collection system to

capture decontamination waters. .o..lid wastes shall be accumulated in 55-gallon drums and

suhseuuenti transported to a waste storage ama designated by the. ir Force. Smaller

oecontarmnaticm areas for personnel a.nd portable equipment shall be provided as necessary.

These locations shall include basins or tubs to capture decontamination fluids, which shall he

transferred to a large accumulation tank as necessary.. These desigi ated areas of decontamination

shall be designated prior to mobilization.

The contractor's field operation office will be established in that area designated by the Air

Force, AtTICA, Remedial Protect Manager.

Each work site or sampling location shall be returned to its original condition when possible.

Efforts shall be made to minimize impacts to work sites and sampling. locations, particularly

those in or near sensitive environments such as wetlands. Following the. completion of work at a

KNfP:\YEOiEC1 s\A5cEincAruit'J5 .Evssci,aoo ices an' Ft/NE
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she, all drains, trash, and other waste shall be removed. Decontamination and/Or purge water and

soil cuttings shall be transported to the designated locations as described in Section 5.12.

£3 Geophysical Surveys
None will be performed as part of this investigation.

5.4 Soil Gas Surveys
None will be. performed as part of his investiation..

£5 Borehole Drilling,, Lithologic Sampling, Logging, and Abandonment

£5.1 Soil Borings
Seven soil borings will be drilled at the Base Gas Station from ground surface to drill bit refusal

at the top of the Walnut Fonnation (Figure 3 I) at locations EGSMWOI through BGSMWO'7.

Exact locations, will be determined in the field based on. ste conditions at the time of drilling and

on soil probe field. screening: results. Borings will be drilled 'using a 6-dnch diameter hollowstem

auger. Borings will be drilled from ground surface to auger refusal, which is expected to be the

top of the Walnut Formation at an estimated depth of 20 feet. Soil sarnple.s will be collected with

a California moditieci style spilt spt.mn. Soil sarrq.des wli be collected in three ddnch long brass

sleeves contained with the spilt soon. The sampler will be. retrieved with the drill rods it is

attached. to from the auger after the interval is drilled. As soon as the split barrel is openech the

naps between the brass sleeves shall be monitored for organic vapors using a ND. Air

rnonitormg results shall be recorded on. the. borrag log and in the Field Activity Daily Log. Soil

chemistry samples will he. selected from the b.rass sleeves exhibiting the highest Fill) readings.

The two laboratory cleaned brass sleeves with the soml samples selected for laboratory analysis

will be sealed with Teflon ' tape arid either a vinyl or polyethylene cap. The third sleeve will be

used to classify the. soils armd monitor headspace vapors.

The drill rg will he. sampled continuously by a c:ualified geologist. The drill rig will be

d.econtamirated. prior to dulling and any part that will contact a sample between boreholes. The

geologist will classify the soil b ASTM methods including soil type, color, moisture9 firmness.

and note. other soil characteristics such as staining Additional information recorded on the bore

hole log will ho oil sampling location, the method of sampling, the percent recover of the

sample, the depth to first water encountered, and the; results of field screening.. All hand soil

sampling tools will be decontaminated between each use.
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Field screening will be accomplished by use of a PH) measuring headspace vapors of selected

portions of the soil sample. Soil samples will be. placed in a sealable rastic bag with boring

number, depth, and time marked on it, and aliowin the bagged sample to adjust to ambient

surface temperature. Hearispace concentrations in ti.ie plastic bag will he checked by puncturing

the bag, with a PIE) probe. measuring the headspaoe concentration in the hag and recording the

Pill reading and time on the borehole log.

Based on. field screening. using both field measurement instruments and visual observation, two

soil samples from each boring will be selected for laborators' analysis. The seven borings will be

converted into monitoring wells. Monitormg well construction methods are described in Section

5.6. Am' boring that is not converted to a monitoring well will be grouted from total depth to the

surtbce.

5.5.2 Soil Probe Corings
Subsurface assessment of soil at the Base. Gas Station will be performed with soil probe methods

to define fhe vertical and horizontal extent of petroleum impacted soils, The Base Gas Station

soil assessment will be perfarmed with a seque.nc.e of five soil probe transects located at the

perimeter of the former Base. Gas Station tank farm, as shown on Figure 34 and discussed in

Section 3.3.1.

Horizontal conduit mvestigation and Base Gas Station soil assessment borings will be pert orrned

by soil probe methods usinc decontaminated Geoprohe® or equivalent equipment. Either a

large bore (I .0625"inch inside diameter [ID]) or Maccrocore® (i.S4nch ID) soil sampler will

be used with a. polyethylene t.erephthaiate (P11') or cellulose acetate hutyrate (CAB) liner in the

sample tube.

Soil probes will be advanced and samples collected continuousi from the surface to a depth of

about 2(1 feet or to probe refusal at bedrock. The soil probe. unit consists of a truck mounted

hydraulic driven soil probe with steel probe rods, and assorted sampling equipment. A

hydraulically driven hammer drill will penetrate paved or hard surfaces before contnuous

samnlrlmg begins. All parts of the soil probe assembly thai contact seals will be decontaminated

between each use.

KN/rM'RoyEcrsmAFcEflcAFa:t2FsrtkEv.osEc5o\71s'9t> crt)3AM; A/NE
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'[he soil sample device has a. retractable chive point thai'. will allow driving the sampler to the

selected depth, releastng the drive point., and then driving the sampling tube across the selected

soil simple interval. The probe unit then retracts the soil sampler to the surface where the soil

sample is extracted from the sampling tube, The sod sample will he encased in a clear PET or

CAB liner that will allow visual ciassittcatton of the soil and collection of soil samples by the

field geologist. The sleeve containmg the. selected soil sample will be capped with Teflon tape

and slipon end caps. The ends of the capped sleeve will also be wrapped with Teflon tape Care

will he taken not to touch the ends of the sleeves before capping.

The geologist will maintain detailed boring logs in conformance with standard operating

procedures outlined, in the QAPP. The boring logs will record material classifications, sample

locations and descriptions, P10 field screening readings, groundwater encountered, and other

observations.

Completed soil probe borings will he abandoned hy filling the boring with bentonile chips

placed from total depth to the surfdce tamping1 the chips in the boring with a rod; and hydrating

the chips with potable. water. The boring will he reinspected by the field geologist within 24

hours to determine if grouting of the boring is' satisfactory and if additional grout materials may

he needed. Borings located on paved surfaces w ill he capped with an asphaitie material plug

5.& 3 Plugging and Abandonment
Abandonment and grouting of borings will he. supervised in th.e field by a qualified geologist.

All borings will be barricaded and covered with a surface, plate at all times unless work is being

perrormed on the boring. The plate will entirely cover the opening at the surface to eliminate fail

hazards and will weverit entry' of. foreign obects into the boring. The borehole will be in.scte(

and its. depth measured before grouting to check fbr hole collapse.

The borehole shall be grouted. to the surface by placing a cemenifbe.ntonite grout mixture into the

boring to the ground surface., The components of the. arout will be mixed in a clean,

aboveground, rigid coritainet with a mechanical paddle device, or recirculation with a grout

pump. Manual mixing will. not be allowed, Mixing activities will continue until a smooth, lump

free consistency is'ac.eved., "[he grout. mixture shall be n:mixed of measured ingredients of 3 to 5

percent (about 5 pounds I of powdered bentonite, one 94-pound sack of Type I portland cement,

and approximately 8 gallons of potable water and. mixed, to a lump free consistency. The grout

will weigh between 1.3 to 14 pounds per gallon and weighed in the field with a mud balance.K.AM FVNS
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Grout that does not pass this specification will he adjusted or disposed of. .A tremmie pipe wid

he used to pump the. grout from the bottom the boring to the surface if the boring exceeds 20

feet in Ici t 'n ti e hot u g -> ca ug o bet Ig on alt r it idia . of the at gers The gro t ifi be

allowed to cure for 24 hours and the boring reinspected. for proper grout curing. Additional grout

mixture or concrete will he placed as required to bring th. efface level with grade if settlement

has occurred.

54 Monitoring Wells

5$ I Installation
The hollowstem auger method will he used to install the new well at the Base (las Station. A

soil boring will he enlarged by overreamingi then completed as a monitoring well. The inside

diameter of the decontaminated overreantins auger shall be at least 8 inches in outside diameter.

Figure 5-2 shows a general monttoring well design.

Well screens will he. 4•sneh inner diameter schedule 40 PVC pipe with a 0,Oiintch slot (No. 10)

size with a threaded cap below the screen. The well screen will he steam cleaned no more than

24 hours be.tbre nstailaton and wrapped in plastic to protect its cleanliness until use. The

condition of the well screen will be inspected by the geologist prior to its placement.

Connections between the screen arid well casing will he flush threaded with no glue used to join

casing A direct mensurernent of the borehole depth by the use of a weighted tape will be made

before screen. placement. The depth., to the nearest tenth of a feast, will be recorded on the well

construction log.. The screen for monitoring wells will cover the. full saturated thickness of the

water bearing unit, hut it will not exceed 10 feet in length, 'I'he top of the screened interval will

extend a n-iinirnun.t of 3 feet above the tot of the aruraterl interval for future potential remedial

uses of the well.

The well casing will he 4-inch It) Schedule 40 PVC blank pipe with threaded connections. The

well casing will extend from the top of the screen to at>prox.imatelv ground surface for a flush

mount style completion. The top of the well casing will he secured with a well can to prevent

entry of tbreigrt objects during completion (Figure i—2y.

After the screen is placed inside the augers, the filter nack will he placed between the screen and

inne.r wall of the hollow-stern auger. The filter ack is to be placed in the elI by tremmie pipe

in such a manner as to be distributed around the screen at a unifbrm height and density For

Ka/P.\PRoimcrs\rtFccA.as'n\FsriR1/v sr.c, e&l1 Fl/NE
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wells with a total depth shallower than 25 feet; however, the filter pack. sand may he placed in the

annulus between the well smeen and the augers as the, augers are withdrawn front the boring to

allow the filter pack to siump against the side walls of the boring and prevent borehole caving.

The filter Pack will extend a minimum of 2 feet and a maximum of 5 feet above the top of the

well screen. The filter pack will consist of a washed, rounded 95 plus percent sihcious

aggregate, and will be free of lignite and. chlorides. The filter pack. sand for the wells will be

2.0/40 sized sand. The field geologist will inspect the filter pack prior to placement.

The hentonite seal will consist of at lean 2 feet of bentonite above the filter pack and below the

grout seal. The well construction will l.e designed so the bentonite is placed in a nontransmissive

zone and effectively isolates the screened interval. The bentonite will be 100 percent sodium

bentonite pellets arid will be placed on top of the sand pack in the annular space between the well

casing and the augers. The augers will he raised to allow the bentonite pellets to slump against

the side walls of the boring. After the elevation of the top of the hentonite seal is confirmed by

weighted tape, the benton.iie pellet; will he hydrated with potable wate.r and well activity will

cease fo:r 2. hours to allow the bentonite to hydrate. After the hydration period, the top of the

bemonite seal will be determined, by direct measurement with a ighted tape and recorded. on

the well construction log.

Cernent/bentonite arout will c.onsst of portland cement and powdered sodium hentonite mixed

with the same procedures as described in Section 15.3. The grout will be pumped until th.e grout

returns to the surface. The level of the grout mixture will he left 1 foot bgs to allow installation

of flush mount easing protectors.

Hush mount surface completions will be flush with the land surface if located on a pa.ved

surface. Th.e casio protector will he located in the middle of a 44oot of 44oot hy 4-dnch thick

concrete pad that slopes away front the casing protector at 1/4 inch per foot.. The identity of the

well shall be permanently marked on the well cover lid and the casing cap.

5S,2 WelUPlezometer Completion Diagrams
.A completion diagra shall be submitted for each rr:onitoring well or piezometer installed. It

shall include the following information: (I) well identification (this shall be identical to the

boring denti±ication descnihed, (2) drilling method., (3i installation datets), (4) elevations of

ground surface and the. measuring point notch, (.5) total boring depth, (6) lengths arid descriptions

KNT',wllOj5crsvuczec:a,na)'sI'asv.o.sIcnnspa U.73 ..\54: 51/Nt
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of the screen and casing. (7 lengths and descriptions of the fillerpack. bentonite seal, casing
grout, and any hack4iiled material, (8) elevatton of waler surface before and immediately after

development, and 9 summary of the material penetrated by the boring.

Forms for these data are in Appendix B of the QAFF.

£7 Monitor/ny Well Dev&opment
Each well will be developed using a decontaminated submersible pump, bottom discharge/tilling

hailer or a surse block as so.n as practical. hut not sooner than 48 hours nor longer than 7

calendar days aftc.r placement of the. internal cement/hentonite well grout seal. Prior to

development, the statrc water level will be measured from the top of the casing and recorded.

During pursing. water throughout the entire water column wiLl be removed by periodically

raising and lowering the development equiprnenc

Well development will consist of evacuation of water andsurging the well until the groundwater
produced is clear and the sediment thickness remaining in the well is less than 1percent of the
screen length. Representative groundwater is presumed to have been obtained when:

.A rninmrum of five casing volumes of water have been removed from the. well.

• The water is clear to the unaided eye and is relatively free of suspended sediments.

• 1e1d measurement of the water for p14 is within 0.1 standard unit of the previous

reading.

• Field measurement of the water specific conductivity is within 5 percent of the
previous readi.

* Field measurement of the water temperature is within it of the previous reading.

• Field measurements will he recorded on the groundwater well development/purge
log in Appendix B of the QAPF.

5.8 Abandoning Monitoring Wells
All abandonment of monitoring wells, when directed to do so by the SOW, shall he performed in

accordance with state and local laws and regulations.. if slurry is. used, a mud balance and/or

Marsh Funnel shall he used o ensure. that the density (pounds per gallon [lbs/gal]) of the

abandonment mud mixture conforms with the manufacture? s specification. All abandoned

KNIP\rRoJEcis'ascEtec.crri32Wsf'utEvwsrc5rAaa'½oaKe AM H/NE
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monjtorina wells shall be. checked 24 to 48 hours after mudtsohd bentonite emplacement to

determine whether caring is occurring properly More. specific curing specifications or QA
checks may he recommended by the manufacturer and shallbe followed. Additionally, if

significant settling has occurred, a sufficient amount of mud/solid hentonite shall he added to

attain its initial level. These slurriscthd bentonitc curing checksand any addition of mud/solid

bentonite shall he recorded in the field logs.

£9 Aquifer Theta

No aquifer tests will he pertbrrned.

51O Test Pit Excavation
There will be no test pits installed.

5,11 Surveying
All surveying locations of field activities shall he. measured by a certified land surveyor as the

distance in feet from a reference location that is tied to the state plane system. The surveys shall

he third order (cli LJrquhatt L.C.. 1962 Clvii Engineering Handbook, 4th Edition. p. 96 and 97).

An XYcoordinate system shall he used to identify locations, The X-coordinate shall be the East

West axis; the Ycoordinate shall be the No.ith.Soutia axis. The reference location is the origin.

All surveyed ftications shall he reported using the state plane coordinate system. The surveyed

control mtonnation her all data collection, points shal e recorded and displayed in a table. The

taHe. shall give the. 1< and Y coordinates in state plane coordinate values, the ground elevation,

and the measuring point elevation if the location is a. ground/water monitoring well. The

eievaton of all newly installed wells and piezome.ters shall be surveyed at the water level

measuring point (notch) on the riser pipe. include the. elevation of the ground surface in the

survey.

£12 Equipment Decontamination

5,12.1 Nonsampling Equipment
.A centrally located de.contanuination station will he established her decontamination of

equipment. The decontamination station will include a pad on which the drilling, rig, soil probe

unit, and other large equipment, such as auger flights, can be steam cleaned. The

decontamination pad will be of a temporary con:structton. The decontamination pad wlll consist

of two layers of 'minimum &rnll F[DPE plastic sheeting laid otu. on a level, firm surface. The. riad

KNfrrnromc'rs\rcarrcarIo2wspurev.c\sIc,uo/vvo(w.:II \O
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edges wiH he built up with materai (lumber or steeP to contain decontamination water. A

coliecuon sump wifl be furnished inside the pad to allow removal of the decontamination waters.

coordination with, NAS Ft. Worth. ersonnel will be required to identify the. location of the

decontamination s.iatjon Ac:.cess to the decontamnation station area ivili be controlled by

caution tape, barricades, and warning signs.

The drill riss and other equipment that could come in contact with the soil befog investigated will

he steam cleaned between each. hole The general pcoeedures for nonsampling equipment are as

follows:

* Drill rigs will be decontaminated before coming onto the Base Gas Statio.n site and
before leavins. the site.

Augers. bits, and rods will he decontanunated with high—pressure hot water.
scrubbed with phosphate free detergent. rinsed thoroughly by steam cleaning and
allowed to air dry'.

All casings, screens, and other downhoie equipment will he steam—cleaned prior to
installation and wrapped in piastc to revent recontamin,ation

5.122 Sam pling Equipment
Field measurement equipment. will be. kept free of contaminations. All reusable field equipment

used to collect, handle, or measure samples shah he decontaminated, before coining, into contact

with any sample. Brushes and soap will be used to remove dirt from equipment that comes into

contact with soils.

The decontanii'nation procedures for sampling equipment are as rohows:

* Use potable water from a known source with a phosphate—free detergent to wash
and brush soil born the sampling item

* Rinse sampling iten, thoroughly with potable water, check item for any residual
dirt, and rewasl if necessary.

Rinse. item with deionized water.

* Rinse, item with solvent (methanol) to remove residual organics. Solvents will be
pesticide grade oc better Follow with a hexane rinse if fuels arc encountered.

Kr4cg)r('rcrcaycApY,g'ov OSEC5O\i/5/96l 1O:O. AM P1/NE
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Allow item to completely aiwdry prior to an use. Cover item wrth
uncontaminated plastic if it 15 not intended for immediate use.

SitS Waste Handling
The potential waste types generated. from work erlhrmned during field activities are:

* Drill cuttings and soil samples
* Develonments and purge water from well installation and sampling
• Decontamination wate.r
• Personnel protective equipment and decontamination equipment.

Procedures fOr disposal of these wastes. will he coordinated with Base. personnel. Analytical
testing of these wastes may be required. to determine if they are nonhazardous and able to he

disposed on site All decontamination fluid wli be cdllected, contained in an appropriate vessel,

properly labeled, arid stored on.site at an approved storage facility at the Base. All soils

generated during soil borings, well installation, and sampling activities will he collected,

contained in drums, properly labeled, and stored on.site until disposal or treatment. All drums

will be. clearly labeled with the contents., date of accumulation, location generated, and generator

£14 Hydrogeclogical conceptual Model

Modeling is: not part of this project.

votc AM' j: i/NE
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6O Environmental Sampling

All purging and sarnuling equipment. shall be decontaminated accordrrrg to the specifIcations in

Section 5.12 prior to any sampling activities and snail be protected from contan.Imauon until

ready for use.

6.1 Groundwater Sampling
Groundwater samples for laboratory analysis will be collected from monitor wells installedat the

Base Gas Station.. Gcoundwater sample collection orocedures will follow standard procedures

outlined in Section. 5() of the QAPP. Sample containers, preservation, and holding time

requirements for the anaiyticrd parameters are summarized m Table & 1.

The air in the breathing zone will be checked witha ND each time. a well cap is removed prior to

well activity. Each well shall he inspected for signs of tampering or other damage. If tampering

is. suspected, it will be recorded on the Field Activity Daily Log, on the sampling form, and the

reported to the Principal Investigator. Wells that are suspected to have been tampered with will

not be sampled until the matter has been cleared, by the Principal Investigator or the Project

Manager. Each well v;iil be measured with an interface probe to collect water ieve.l data and to

check for and measure LNAPL thickness. The forms of recording data are in Appendix B of the

QAPI>. The. field geologist will calculate the volume of wate.r for the well bore volume and the

total for three well bore volumes of groundwater needed to purge: the well.

Before. the start of sampling activities, plastic sheeting will be placed. on the ground sun'ounding

the well. liernove any water in the well protective casing before venting and purging the well.

Well purging will consist of evacuation of water until the groundwater has low turbidity (i.e, is

clearj and the groundwater parameters'; temperatrue, p11. arid conductivity) have stabilized.

Purging and sampling of the wells will be performed in. a manner that minimizes agitation of

sediment in the well and formation. Equipment will not be allowed to free .f:ll in..t& the well.

The. ground:water sample names, the number of analstic.ai samples to be collected at each

location, the laboratory analysis, and quality control QC) samples to b.c collected are shown on

Table 3-I. Field analytical tests and methods for groun.uwater samples are shown on Table 3-4.

The number and the frequency of groundwater field analytical methods are shown on Table 3-4.

l'\PRoiEcTs\zFcEackreamwshREv.asEcs...aooCorsoc (1:0/AM) Fl/NE
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Tire. temperature, p1-i. conductivity, and tuithidiry will he measured and recorded a±ter removing

each well casing volume during purying. Representative grciundwater is presumed to have been

obtained when:

A minimum of thiee casina volumes of water have been removed from the well,

The goundw.ater turbidity has decreased. so that the water is clear to the unaided
eye and. is relatively free of suspended sediments.

* Field measurement of the water for p14 is within 0. 1 standard unit of the previous
reathnst,

* held nmaswenten of the water specific conductivity is within 5 percent of the
previous reading.

* Field measurement of the water temperature is within 1°C of the previous reading.

in addition to the information required in Chapter 8,0. the ibhiowing information shall be

recorded each time a well is purged and sampled (forms are in Appendix 13 of the QAPP). This

infonriation shall be encoded in 1RP Inforniation Management System (IR.PIM.S) flies when

required: (1) depth to wate.r before. and after purging, (2) well bore vohitne caiculatton43)

sounded total depth of the monitor well, (4) the condmon of each well, including visual (mirror)

survey, (5) the thickness of any nonaqueous layer, and 16) field parameters, such as pH.

temperature, specific conductance, and turbidi tv.

6.1.1 Water Level Measurement
An interface probe shall he. used if a nonconduetive floating product layer is suspected in the

well. The interfac.e probe shall be. use.d to demmine the presence of floating product. if any,

prior to measurement of the groundwater level. The' zroundwater level shall then he measured to

the. nearest 01)1 tot. using an electric water level indicator. Water levels will be measured from

the notch located at the top of the easing and recorded on the well sampling form. if well casings

are. not notched., measurements will be taken from the north edge of the top of the well casing.

and a notch will be made with using a decontaminated metal file. Following water level

measurement, the total depth of the we'll from the top of the casing will be determined using the

intemphase robe. and recorded on the well sampling form. 'The water level depth will then b.c

f':wP.oJECrs,ririiEAflu3,)\Fsp'5tr'.0\sr,c5rtLx>c'r7r'iJOf,arrf3 AM Ftit-JE
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subtracted from the total depth of the well to determine the height of the water column present in

the well easing. Ground water field sampling forms located i. .Appendix B of the QAPP.

The volume ala one foot section. of the well borehole (F can also be calculated using the

formula:

pirii2Y x 7.48 gal/fr'

where:

iTJz the inside diameter of the well loehole in feet.

Following water leve.i measurement, the total depth of the well frcun the. top of the easing shall be

determined u;sing a weighted cane or electric sounder and recorded on.. the well sampling form in

Appendix B of the QAPP. The water level depth shall then be subtracted from the total depth of

the well to dete.rmtne the height of the water column present in the well easing. All water level

and total depth measuring devices shall be routinel checked at least annually with a tape

measure to ensure measurements. are accurate.

a 12 Groundwater Sample Collection

Before collecting g,ra.mdseate.r samples, the sampler will don clean, phthaiate.free protective

gloves. Samples to be analyzed forv olatile organic compounds (VOC) will be collected first

using a bouonulilhng disposable PVC hailer. Samples to be analyzed for volatile or gaseous

constituents will not he withdrawn with pumps that exert a vacuum on the sample. Disposable

nion rope will be used to lower and retrieve the. hailers, A new length of nylon. rope will he

used for each for each. well, and the rope. an.d bailer will he disposed of after sampling activities.

Each bailer will he equipped with a decontaminated, disposable stainless steel leader so that the

rope does not contact the water in the well.

\TOC sample bottles will have been prepare.d by the. laboratory with hydrochloric acid

preservative. The sample. will be collected from tire bailer using a slow, controlled pour down

the side of a tilted sam/dc vial to minimize voial.iiization, The sample vial will be tilled until a

meniseus is visible and immedtatelv sealed, When the bottle is capped, it will be inverted and

gently tapped to ensure rio air bubbles are present in the vial. Vials with trapped air will be

p\P5035C1s\AFCEEXC.AFanvsnp.rv.cssacoo mzxxyw9ckioui Ai El/NE
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refilled until no hubbies are present in the vial. These samples wdi never he coinposited.

homogenized. or filtered.

An initial. groundwater sample will be collected at least 24 hours after completion of monitoring

well development. Subsequent samples mat' be collected when scheduled. A groundwater

sample may not be collected until three; well bote volumes have, been removed and the

temperature. pH, and conductivity have stabilired. i'he sample will then be collected

immediately after the water level has recovered to 8(1 percent of its static level or S hours after

con.ipletion of purging, whichever comes first. The sainoles will be. collected from each well

with a decontaminated, dedicated, disposable polyethylene bailer. The field geologist will record

measurements on a groundwater sa.mpk. collection log see Appendix B of QAPTh all pertinent

information from the well being developed; the water level; the groundwater parameters

measured after each well volume removed: and totai volume removed..

Following collection of VOC samples. remaining water samjiies will be collected in the

foilowtn order: PAH, IPH, metals, sulfate, nitrate, and field analytical methods for ferrous iron,

carbon dioxide, and sulfide. The pH of preserved sample will be checked by pouring a small

amount of a non-VOC water sample onto p1-I paner. The paper will not touch the. inside of the

container. The preservation chec.ki: wtll be documented in the chain-of--custody forms. Uric

preserved VtDCsamnple. a day that will not he. suinnitted for iar;oratory analysis. will be checked

with pH paper to vertfv proper p.rer.e.rvation.

Water samples for metals req mrng filtering will be liftered through a (145 rneron membrane

within five minutes after sampling and before oreservation. Exposure of samples to atmospheric

oxygen will he kept tc a. minimum. In—line filtration and use of disposable filter assemblies will

he used.

62 Subsurface Soil Sampling

62.1 Soil Boring Sampling Procedures
Soil samples will be collected for further characteriration of soil geophysical properties and

petroleum hydrocarbon concentrations during installation of horeholes which will be completed
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as monitoring wells. Soil sample selected for laboratory analysis will be labeled and stored in

accordance with procedures described in Section. 53 to 5.5 of the QAPP.

Each. soil sample will hc visually exaruine.d by a certified geologist experienced with the stations

litho ogs \ampss v e icerthu n ac45jtdati,. ah 'or' rican Socict1 or 1etaig ,çJ
Materials (ASTM) D-2487 (USCS) and the Munseil Color (Thor All information regarding soil

texture, cOnsisteni1v, and cotor shall be recorded on drilling logs. Additional information

recorded on the drilling iog will be soil sampling location, the method of sampling, the percent

recover of the sample, the depth to first water encountered.. and the results of field screening.

Soil samples contained in sleeves will he feid screened with a ND to obtain qualitative data on

the location of soils potentaily mpacte.d with petroleum hydrocarbons. Each sample collected

from a boring will be observed for physical evidence, of contamjnation, such as staining or

presence of residues . Samples will he collected over a 2••foot interval, visually examined, and

quickly s.ealed with Teflon® tape and capped with a vinyl or polyethylene cap. The remaining

portion of the sample contained rn the third brass sleeve will be placed in a resealahie plastic hag

for field screening. Each jar and: bag wil.i be marked with the boring number, depth of sample

collected, and time of sample collection. Fleadspace concentrations in the plastic bags will he

checked after 10 minutes: by puncturina the hag with the PIT) probe, measuring the headspace

concentration in the bag, and recc'rding the PEE) teading and time on the borehole log. Preprinted

labels with IRPR Sgenerated. sample nunthers will be placed on the jars and remaining sample

information placed on the label, including depth of sample, date. and. time. The samples will he

stored dry in a cooler at 4C while on site.

Samples will be. selected for laboratory analysis based on field screening results. One sample

from the vadose zone with the highest P11) reading will be sen.t for laboratory analysis A second

soil sample front the. vadosc zone. groundwater interface, will also be selected for laboratory

analysis.

The soil sample. locations, number o' samples to he. c< liec.ted. at each location. the. laboratory

anal sis. and QC samples to be collected are shown in Table 34.
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Four geotechni.cal samples will be collected from selected intervals from sod bortngs BCISMWO2

and EGS.MWO4 in both the vadose zone and the saturated zones. The geotechnical samples will

be collected in thimwalled Shelby tubes. the ends of the. Shelby tube. seakd with wax, and the

sample labeled before submittal for analysis. Cieotechnicai sample analysis is provided in Table

622 Subaudace Soil CoringSampling Procedures
Soil samples will he visually examined by a certified gyeoiogist experienced with the..

hthoiogy. Samples will he described in accordance with ASTM D2487 tIJSCS) and the

Munseil Color Chart, All information regarding soil texture, consistency, and color shall he

recorded. on drillins, logs. Additional information recorded on the borehole log will be soil

sampling location, the. method of sampling, the percent recovery of the sample, the depth to first

water encountered, and the results of field screenina.

Field screening of the soil samples with a P11) will rovide qualitative information on the

location of soils potentially impacted with petroleum h drocarbons. Each sampled collected

irons a horrng will be observed for physical evidence of contarmnation, such as staining or

presence of residues. The son cores will be collected. in clear PET or CAB liners of either 24 or

48 inches in length. The length will be detenniried in the field by the supervising, geologist The

cores will be visually e.xamned through the clear liner for soil properties classification and visual

hydrocarbon staining. The tntervai selected mist soil analysis will be isolated from the rest 01 the

core by cuttirur the sample uiciudrng the liner) born the cest of the core using a decontaminated

knife. The ends of each sample tube will be covered with Teflon® tape and capped with a vinyl

or polyethylene cap. The. exterior of the cap will be taned to the. tube holding the. sample, the

sample will he labeled accordingly, and stored. in a. c<.ioler at the site at 4cC before submittal to

the laboratory for analysis.

P11) reanmgs for field screening will be taken at the. exposed ends of the sample. The remaining

portion of each sample will be. niaced in a resealtable pia.se nag for field screening. Each jar and

nag will be marked with the boring mrmber, depth of sample collected, and time of sample

c.olectson. Headspace. concentrationa in the piasue bags wrIl he checked after it) minutes by

puncturing the bag with the. Eli) probe. measuring the he.adspace concentration in the hag, and

recordrng the P11) reading and nose on the borehole 1og.

PPRontCrsAscr;EcATnis\Fs}Jrtv.cxtscr.e nOCn!&mi6 tC:?.',5 AM? FifNli



NeSS Fort Worth FSP

J' 9t; r
PaseioflO "C I

The soil probe sample names, the number of samples to be. collected at each iocaton, the

laboratory analysis, and QC samples to be collected are shown in Table 32.

Soil samples submitted for laboratory aralysis from the soil boring will be from the depth of

highest soil head.space concentration in the vadose zone and the soil located at the saturated zone.

Laboratory analysis for soil samoles is discussed in Chapter 4.0.

623 Horizontal Conduit Soil Probe Sampling Procedures
Assessment of soil alone suspected horizontal conduit locations will he performed using soil

probe. rnethorLs to detect the presence or absence of fuel. contaminants. The horizontal conduit

soil assessment will be performed with a sequence of six soil probe transects extending along

buried utility lines as shown in Figure 33. Each transect will have several locations where the

soil probe unit will collect soil samples for visual characterization of soil properties and the

presence of petroleum hydrocarbons determined by visual observation and field screening

techniques.. Several attempts to push the soil probe close to the subsurface utility may have to be

taken at each transect sampling location.

Soil samples collected from till mnatertaJ.s adjacent to the buried utility will be collected and

submitted for laboratory analysis as descrrbed in Section 2,4.1. Soil samples will be visually

examined by a certified geologist experienced with the statioids lithology. Samples will he

described in accordance with ASTM 172487 iIJSCS) and the Murtsell Color Chart. All

information regarding soil tes.ture, consistency, and color shall be recorded on drilling logs.

Addrtional information recorde.d on the drilling log will be soil sampling location, the method of

sampling, the percent recovery of the sample, the depth to first water encountered, and the results

of field screening.

Field screening of the soil samples with a Pit) will i.rovide gualitafive information on the

location of soils potentially impacted with petroleum hydrocarbons, Each sampled collected

troir a bum ne I b ob' p I lot pbs i < n ol numr nanon such a stawnf or
presence of resmd.ues. 'l'he soil cores will be collected in clear PET or CAB liners either 24 or 48

inches in length. The cores will be visually examined through the clear liner for soil properties

classification and ' isual .hydrocru'bon staining. i'he. interval selected for soil analysis will be
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isolated from the rest of the core by cutting the sample tJnciudmg the liner) from the rest of the

core using a decontaminated knife. The. end.s of each sample tube will he covered with Teflon®

tape. and capped with a vinyl or polyethylene cap. The exterior of the cap will be taped to the

tube. noldjng the sample, the sample wil be labeled accordingly, and stored in a cooler in the

field at 4t belbre. submittal to the iaboratorv.

PlO readings for field screening will be taken at the exposed ends of the sample. The remaining

portion of each sample will he placed ifl a res.eaiahie plastic bag for fieldscreening. Each jar and

hag will be marked with the. boring number, depth of sample collected, and time of sample

collection, Headspace concentratjons in the plastic bags will be checked after 10 minutes by

puncturing the bag. with the P10 probe, measuring the headspaee concentration in the hag, and

recording the PEG reading and time on the borehole log..

SoIl samples submitted for laboratory analysis from the. soil cores will be selected from the

depth of highest soil headspace concentration and one. sample from the invert elevation of the

buried, utility pipe. I.aihotatory analysis for soil samoles is discussed in Chapter 4.0, The

horizontal conduit soil probe names, the numnber of samples to be collected at each location, the

laboratory analysis, and QC samples to be collected are shown on Table 3•2.

6.3 Surface Soil Sampling
There will be no surface soil sarnoles collected.

6. 4 Surface Water SamplIng
Surface water samples for laboratory analysis will he collected from the segment of the West

Fork of the Trinity River neatest the Base Gas Station tFigures 34 and 35) within S hours after

a rain event if fuel seepage is observed. Surface water sample collection procedures will follow

standard procedures outlined later in this section. Sample containers, preservation, and holding.

time requirements for the analytical parameters are summarized in 'fable & 1.

The temperature, pH. conductivity, and drssolved oxygen will be measured and recorded at each

surface water sampling location before and after each sample is collected. The surface water

sample names, the. number of arka.l ytical samples to he cohected at each location, the laboratory

analyses, and QC samples to be collected a.re shown in Appendix B of the QAPP.
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The samples will he collected from the hank of the. uive.r at each surface water location with a

decontaminated, longhand.ied polyethylene pitcher. Satnoles will he collected at. the surface of

the water. Sample collection order will he volatile organic compounds (VOC),semivolatile

compounds, total petroleum hydrocarbons. and lead.

The background surface water sample, upstream of the seep area, will be collected first. The

surface, water sample located farthest downstream of the discharge point will be collected second5

The. third surface water sample will be. collected at the observed downstream edge of the

observed sheen on the river water. I he torah surtaee water sample will be located at the source

of the discharge point (Figure 351. Each sampling location will he marked with a stake with the

sample location marked on it. The field geologist will record on a specified field form all

pertinent information of the surface wate.r sampling location, including; the level of the river

water from the top of the hank, any sewers of discharge pipes. the estimated width, depth, and

flow rate of the river, the surface water parameters measured with field instruments, instrument

calibration, arid the samples collected. and submitied for anal sis.

665 Sediment Sampling
There will be no sediment sampling.

66 Soil Gas Sampling
There wrli be no soil gas sampling.

6.7 Indoor Air Sampling
Indoor air sampling is not applicable to the project.

as Sample Handling

6,861 Sample containers
Sampk containers are purch.ased prec.ieaned and treated according, to EPA specifications for the

methods. Sampling, containers that are reused are. decontaminated between uses by the EPA

recommended procedures (i.e,, EPA 5401R93/O5 ii. Containers are stored in clean areas to

prevent exposure to fuels., solvents, and other contaminants. Amber glass bottles are used
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rotthnely where glass containers aie apcc:if.ied in the sampling protocol. The specific types of
contamers that are to be used for a specific media sampled are specified in Table 5• I of the

QAPP.

6.82 Sample Vo1umes Gontainer Types and Preservation Requirements
Sample volumes, container types, and preservation requtiements for the analytical methods

performed on AFCEE samples are listed in the QAPP in Table. 5 I.

6.8.3 Sample QA/OC RequIrements
These requirements are. defined and specibed in Section 4A.4 the QAPP.
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7O Field Measurements

7.1 Parameters
Table 1'4 snecifie.d the oaraxneters that will be fieldmeasuretl.

12 Equipment Calibration and Quality Control
The specific equipment calibration requirements are specified in Section 6.2 of the QAPP.

13 Equipment Maintenance and DecontaminatIon
Preventative i.naintenance will be completed per Section 10.0 of the QAPP. Decontamination

will he in accordance with. that specified in Chapter 5.0 of the FSP.

74 Field MonitorIng Measurements

74,1 Groundwater Level Measurements
Water level .rneasurement.s shall he taken in all wells to determine the elevation of the water table

within a single 24thour period oiler to a sampling round or initial well development. These

measurements shall he taken aiim all wells, have been installed and developed and their water

levels have recovered completely, Any conditions that may affect waler levels shall he recorded

in the field log..

Watei level measurements shall be taken with electric sounders, air lines, pressure transducers, or

water ieve.i recorders t'e.g., Stevens recorder), Devices that may alter sample composition shall

not he used. Pressure gauges. manometers. or equivalent devices may he used. for flowing wells

to measure the elevation of the piezometric surface.. All measuring equipment shall he

decontaminated according to the specifications in Section 5.12. Groundwater level shall he

measured to the nearest 0.01 ibot.

Static water levels shall be measured each time a. well is sampled, and before any equipment

enters the well. If the casing cap is airtight., allow time prior to measurement for equilibration of

pressures afte.r the cap is removed, Repeat measurements until water level is stabilized.
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7Q42 float/ng Hydrocarbon Measurements
The thickness of hydrc carbons floatIng in monitor wells shall he rieasured with an electronic

interface piobe }lvdrccarbon detection paste. or any other method r.hat may affect water

chemistry, shall not be used. When detected. the presence of floating hydrocarbons shall he

confirmed by withdrawing a sample with a clear. bottoru.fill Teflon bailer.

7A3 Groundwater Discharge Measurements
Groundwater discharge measurements shalihe. obtained during monitor well purging and aquifer

testing. Groundwater discharges may he measured with orifice meters, containers ot known

volume, mAine meters, flumes, or webs, following theguidelines specified in the Water

Measurement Manual. Bureau of Reclamation, 19ff!. Ifdischarge measuring devices are

upstream of sample coilecdon points, the devices shall he decontaminated Measurement devices

shall be calibrated using containers of known volume.

15 Field Performance and System Audits
The field performance and system audits if conducted will be completed as specified in Section

9A) of the QAPP.



Syç (I

98GS4



NAY; Fort Wozth FSP
Revson. 1

J&y {996
Page I of :

& 0 Record Ke ping

The contractor shall maintain field records sufficient to recreate all sampling and measurement

activities and to meet all IRF.EMS dataloading requirements. The requirements listed in this

section apply to all measuring and sampling activities. Requirements specific to individual

activities are listed in the secton that addresses each aedvity. The information shall be recorded

with indelible ink in a permanently hound notebook with sequentially numbered pages. These

records shall be archived in an easily accessible form and made available to the Ai.rForce upon

request.

The following information shall he recorded fhr all field activities: i location. (2)date and

time., 3) identity of people pemfonning activity, and. (4) weather conditions. For field

measurements: (1) the numerical vahie and. units of each measurement, and (2) the identity of and

calibration results for each field instrument, shall also be recorded The specific records are

specified in the QAPP.

The following additional informanomt shall be recorded for all sampling activities: (I) sample

type and sampling method., (1) the identity of each sample and depth(s), where applicable, from

which it was collected., (Jj the amount of each. sample, ti) sample description (eg, color, odor,

clarity), tS identification of sampling devices, and (6) identification of condirions that might

affect the repre:sent.ativeness of a sample tc g, refueling operations, damaged casing).
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